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Ar— ^ — Ar 1 - 



Ar 



Ar 1 



X 2 



Ar 2 — Br 



Ar—H= 

Pd cat., 
Base 



-Ar 2 — Br 



Ar^ 
Pd cat, 



1) n-BuLi, 

2) RaRbRcSiCI 



RaRbN— Ar 1 - 



•Ar 2 — Br 



H — Ar 1 * 



-Ar 2 — Br 



1) 
2) 



Br— Ar 1 




(16-1) 

HNRaRb, 
Pd2(dba)3, 
P(t-Bu)3, 
t-BuONa 



Ra— Ar 1 - 



Ar 2 — Br 



Ra-MgBr 

Pd cat, 
Base 



RaOH, 1 
Ar 2 — Br Pd cat, RaO— Ar 1 - 



X 2 



1) n-BuU 

2) RaS-SRa 



RaS — Ar 



i 



X 2 



RaRbN— Ar 1 



Ar 2 — Br 



•X 2 



•Ar 2 — Br 



•Ar 2 — Br 



^-<£>ffe<Dl«#:£/BV>T, 09*.fcff# - 2 0 2 3 5 5^?S»C|B«©^JC 
5 £DMSib#3 0 

^T^b-S^ow i t t i eRJ&\z<k&m&, C 3D k'-^^T^b^^A 

ay>g?^lit^i<i:0He c kH)S{CJ;§l^ C4] tf~;i/S£Any 
10 fc&WHDHe c kHJfc^sa-Ss C5) T;Vrk HS^ttS 

'fb^<i:T;i/^;i/^X^--hS$^rT§'fb^#J^:(DHo rne r-Wadsw 

orth-EmmonsSCJ;^ C6] HS^T;V^;^X^— 
hS<h^#-|"^>'fb-a-^©Ho r n e r -Wa d s wo r t h-Emmo n s &\Z 

C70 An^Mb^^;V»^2c>|^±^r-r^b'a-%^AD^>'fb7ic^ 
15 j*teJ:S«l»^, C8] x;t'^^Aii*^2^±W-r^'fb'a-^©x;w^rir>A 

f t§Mt«Kn o e v e n a g e 1 glSj^Sl^ ClO] TJVrb 
<hT"fe h V )V&t&^-tZ><k&%!}<DKn oevenage 1 SJ&fcJ^fi'g- 
1zE<Dl5m. CI ID T;V^b KS§2 0^±Wr^'fb^^McMu r r ySJfc 

±IB CD ~ Cl ID ©fi^fco^TOTK^T^i". 
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CD 



OHC Ar CHO + X" Ph 3 P + H 2 C— Ar 1 CH 2 P + Ph 3 X" 



Base 



-f Ar— =— Ar' =~) 7 



C'2] 



Base / \ 
OHC Ar CH 2 P + Ph 3 X" **" — ^-Ar ~ J 



C3D 



Base 

Ar ■ + Br — Ar 1 Br - 



PdCat. 



* (-Ar ===== Ar 1 ~ t 

it. \ ' 



C4) 



Base 

Br Ar = 



PdCat. 



C5] 



OHC Ar CHO + (RO) 2 (0)PH 2 C— Ar* CH 2 P(0)(OR) 2 



Base 



— f-Ar = Ar 1 - J 



C6D 



OHC Ar CH 2 P(0)(OR) 2 
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(73 



XCH 2 -^ J 



CH 2 X 



Base 




C8] 



+ o 



X" 



o 




10 C9) 



OHC Ar CHO + NCCH 2 — Ar* CH 2 CN 



Base 



— £-Ar 



CI 03 



15 



OHC Ar CH 2 CN 



Base 



Ar 



CN 



Ar'- 



CI 1] 



CN 



CN 



OHC Ar CHO 



TiCl 3 -Zn 



20 



Ar- 



Cl 2] Suzuk i *7^'J >t?fcJfc\Z&K>m-&TZ>Jj&* Cl 3] Gr i gn 



WO 2004/039859 



PCT/JP2003/012697 



70 

ardra:<k!3l^t?>m Cl4]Ni (0) WlfcJ:l3t^t5m Cl 



Cl 2] 



PdCat. 

Br Ar Br + (RO) 2 B — Ar 1 B(OR) 2 ► — {— Ar 

Base 

R=H, alkyl 




10 

Cl 3] 



NiCat. 

Br Ar MgBr *~ — [ — Ar 





n 



15 C143 



Br 



Ar 



Br 



Ni(0). „ / . \ 
~t" Ar "7~n 




Cl 6] 
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Z\tl^(Do^>, Witt i gfcmz&ZM&s HeckS)Sl:j;5l^ H 
o r n e r — Wa d s wo r t h-Emmo n s feiZ^&WL'n* Kn o e v e n 
5 ageiroaSl^ M^Suz uk i #y:/U >2fKJ£fc«J:B 

Grignard£«lC«kDl^tsm Ni (0) Mit^Dl^t 

£jSfc«fc?)S'&i*5>^ Gr i gn a r d^JS^J: om^^^ Ni (0) 

10 t^. 

'J7^'>3>X (Organic React ions)", I14i, 
2 7 0 -4 9 OH, 5? a >C7-f U — T>H (John Wi ley& 

16 Sons, Inc.), 1 9 6 5^> "tM^y^ U X^a >X (O r g a n 
ic React ions)",I27t 1 345-39 01, i^aWJ- 7 
>F it>X(John Wiley&Sons, Inc.), 1 9 8 2f> 

isylzi/T, (Organic Syntheses)", n^f-f^ 
S6l(Col lect ive Volume VI), 4 0 7- 4 1 11, S?a 

20 >IMU— T>H +r>X(John Wiley&Sons, Inc.), 1 
9 8 8% ^r5*;p l/tfn.— (Chem. Rev.), I95#, 245 71 (1 
9 9 5^), ^t-t;!' Or? Jr)lfi/*?Vy& ^rSXh'J- (J. Org 
anomet. Chem.), £15 7 6#, 1 471(1 9 9 9^), v 5 ^ — ^1/ 3r 
7 ~J '9 9 A ti )V nxh'J-(J. Prakt. Chem.), ^3 3 6i, 

25 2 4 7l(1 9 9 4¥)^^n ; EI/^a7- ^5Xh'J- P^l/^o.^ 
— $/>^>*^7A(Ma kromo 1. Chem., Mac romo l.Symp.), 
^12 #, 2 2 91 (1 9 8 7¥) &£f£lBm©&&^;£&£ffl^£ £ 

<5o 
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U Suzuk i ^y^U>^SliS©«fc5^7K<fcO2ffi^T(DSliS0»^^«-e 

JcOJWfcWfc* KJ&jkmz.'OteTftiZts Wi t t i gl$, Horner 
KJfc* Knoevenge 1 EJfcfc ^S#:©WtiS^UT^»^ 
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Tftfc£<k<> M1$\Z, 0. lwt %~2 Owt %<Z)$&fflT&£o Heck» 

5 i vzmfr e> i o o ^Figst & & o 

Suzuk i%y~7V>tffcm(DM&U. ttiibT, m%-\£n7Wl± [•x 
i/X^ >, f h 7 k F n 7 7 >?i tl§ , ilCfe i 5 ^ 5 0~1 6 Ot; 

Kjfomm \z i &#f^ & 2 o o iff FpimsT & £ o 

15 Gr ignardTO^t fh7bHn77>, >?x^;WX— 

tg r i g n a r dia^M^u z.ntmzmMvrc&mfcmwi£&M&is> 

^^it^^^^jS^-fr^T^^M^^n^o G r ignar d^«¥*#:fc 
20 *fbT^a^±, £F£b<tel~l. <£t92?£b<«l~l. 2^»ffl 

±IB^ (18) T^n^b^tftf)?^ TfBiS (18-1) •vmznzik^ 

25 -r^^i^T^^o 



R 14 R 15 R 16 R 17 




(18-1) 
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R 1 1 ~R 1 8 > Y 1 :fc£OT 2 «±iB£|i3£.) 

R 14 R 15 R 16 R 17 

R 13 3k HO Rl8 

(5£*, R 1 1 -R 1 8 > Y 1 *5£tfY 2 «Ji|B^I^Do R 4 4 fcfafcSfclS^ T;V 

±13 (1 8 - 1) ©-&jEfcteffl^&ft<5H£LTfci, Lewisi, Brons 
tedf©^fnT 1 bJ:<, JUftflt 7»;ft^fil, 5gm, fttfe 

i 

^te/BV*sn£»J&£UTfck ^>^>, s\7?>, 

15 DU^X ^n€^>, ^DD^X ^n^>^>, ^DOA^tX 

ffcl&fliBMfcaK** #nn^>1£>\ v^pn^>i£>, h U ^ aa^>if >fzE 

<D/\utf>fc^m*fcto*M. *&;-)V, x^y-;K ^d/v-;k -iv? 



WO 2004/039859 PCT/JP2003/012697 

75 

JtfB^d 9)T^$n3fb^te,T125£(2 0)t^n§Mt Grignard 

R 14 R 1S R 16 R 17 

R 13 \ O R ,u 

o 

±W2SJStc:JBV>£>n3 Grignard ttUfcbTfck ^W^v'^A^D^'f 

^^^v-tfA^D^-f h\ ^^V^v'tfA^P^'T b\ T'>JW^ 
^->^A^n7< h\ r'J^T^^A^n^P, T'J;K^>->^A^d 
15 T^TH, ^>^JW^^A^a7-f 7x^K^**>!>A^n7>f F, 

Li tt&Qjt bTH pWVU 3^A, X3\>WJ 3=-# A, hf;i/U 9^ A, 
y^;i/U^^A, 7:cx;WJ^A, ^-7^;i/U^A, -"OSWD^A, h 

20 ujvu^Aft^^sns. 

sjstfflt^nsMtbTH ^>^>\ ^u->, 
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*&m$* ±fB5£ (20) *v^-2nz>4k&m<D5t>, tie^; (22) -v 
tikis nzik-ermtzT^ (21) ^n^its^^sthu^A^ 

Z.£\Z& 1 0W&-?Z> Z. <h^T#^>. 




yy^-\z^^m^n^fSi^(D^mzM^zif3:vzti)^^^o 

A^<i:0^St: F U /^'J^A> n-^;H)^A, sec-^ 
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Any>ttttTH tftffcpWK n^bpwi/, a^fls^Wk gtfbx^;k 
JHbx^;k a^bx^;k i£{b:/ntf;k Jt-fb^nt^k a^b^nfc^k & 
ter/^k =S:{b:7*^;k a^br/^k ii'fb's^^k ^b^->;k ^b^# 
^;k JWfcst-i^k Etft^s^k JUbru;k ^b^>s?;k- * 

io fb^>^;k aWb«^>s?;K JWb'Os^k ^fbhu;k JWbhu;k aSMfcb 
u;k HftT-v'JK mbTx^k 3^fbTx^;i/;&£^M^$n&o 

Kfcfcffi^5n*ift8l£bTfck ^>^>, *\3r*J->. 

is ->^D^it>/^<Hoiafn^b7K^> ^>if>> b;kx>, x^;v^>if>> ^ 
->i/>^^0D^ta^^{b7j<m> s?*^;kx-5Vk >^x^;vx-t-;k 
t -^;i/x-^;k fh7tFn77X fh^hHn^x v^^+^fc 

20 >m> N, N-^^f;i/$M7$ b, N, N-5?^7th75H, N, N 

_t|Ei£ (2-1), (16-1), (17-1), (18-1), (23-1) Sfcfci 
(2 4-1) T?SSn5ft^*(i, Y l ~Y 6 W><DW&frfcs S^S^fciO, g • 

30 *»W©W^I^^**tt«^3|^ffl©#»tbT«6>MV^ca:«tT!*, ^«g& b 
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^mmmtt vx&v, l e d mm^m^WMun t vx»m\zm ^ 

m&mmmm£vx*>m^%z.ttfx%z>o 
mz, ^mwonft^L e d \z-o^xmm~Tz>* 

ttVX. TERM&ttWvm&Wl'&felwt %~8 Owt %X$>X)s $?£b<«5 
wt %~6 Owt %X$>Z>o *mW<D&fr¥ttn t^mMMn&m&'t 
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\z\t, *<Dm&to£#tettLxnttmtft<z>n&&&}& 1 w t %~ 8 o w t % 
iwt%~80wtra^ ^i<«5wt%-60wt%t^§, 

«-ene)©^fi-Tlwt %~5 Owt%T^D, ^KS5wt%~4 Owt 

^^R(Dl^ft^tfc§ty]<D^^m% 9 9wt%~2 OwtMS. 

4&©iEFL*&&*f*5K «^*S*Wfe«kt*3l^*mfcbTtt, WO 99/1369 
2, WO 9 9/48160, GB2 3 4 0 3 0 4A, WOO 0/53656, W 
001/19834, WOO 0/55927, GB2348316, WOO 0/ 
15 4 6 3 2 1, WO 00/06665, WO 99/54943, WO 9 9/5 4 3 
85, US5777070, WO 98/06773, WO 97/05184, W 
000/3 5987, WO 00/53655, WO 01/34722, WO 9 9 
/ 2 4 5 2 6 , WO 00/22027, WO 00/22026, WO 9 8/27 
136, US573636, WO 9 8/21262, US5741921, WO 

i 

20 97/09394, WO 96/29356, WO 96/10617, EP070 
7 0 2 0, WO 9 5/0 7 9 5 5, #i¥2 001-181618, #H§¥2 0 
01-123156, mW£ 2001-3045, 2000-35196 
7 , mWf- 2000-303066, 4# M 5 ? 2000-299189, #HS¥ 2 
000-252065, &W¥- 2000-136379, *KpH¥ 2 0 0 0- 1 0 

25 4 0 5 7, 2000-80167, JftW¥ 1 0-324870, #B§¥ 1 

0-114891, 9-11 1233, 9-4 54 7 8 



WO 2004/0398S9 
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JWfcWfcfcU 0ULfcf#PIHB 57-51781 1^159-194393 

m%Ml nm#>£ 1 umX&K). $?£L< te2 nm-5 0 0 nmT&D, £££ 
^L<tt5nm~2 0 0nmt*§. 

mytmoj&ffafr&t ut«, w*.fc& & o^icfcs^wj^^nso 

A'-n-hfcfe, f^fy^-hfc X^l/-3-ha X^U->WJ*fe, 7V 
Z\£tfX%Z>o rt?—>J&J&^&&om&tf&®MX&&£^5&X, x^u — 

4&©£fi*te;tfUT2 Owt%~l 0 Owt%T&D* JffL<tt40wt%~ 
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lOOwt %T&3o 

*fbTlwt%~99. 9wt%TS0,»tL/<K6 0wt%~9 9. 5wt% 

t&d, $e>ic$fsb< 8 owt %~9 9. owtra§. 

m tfTzmft^ l e d , mm t &ytm t <d m \z, jeam&m ^mmcm^ l e d , 
mm^ytmt(Dm\z, m^mmm^mn> ^mm^ytm t^miz. term 

20 mxu, $kfemz\t. JEAT©a) ~d) <owmifim^ n§ 0 
a) im/s^s/rhi 

c) i^@/^Jl/«^limJl/l^@ 
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10 



20 



25 



> 8 



#:> 3j?iJtfD- ;i/feb<«^-©St##, #U ( p - ? x ~ 1/ > tf X 1/ » fcb< 



tt-£©StJj|#, *fc»#U (2, 5 -^X~l/ fcb<W*0Bi3Mfc 

KiE?uft2i*rwtbT, wmm6 3-7025 7#&$&> na6 3 

- 1 7 5 8 6 O-Jt&fg, #IB¥2-1 3 5 3 5 9-*t&fg, IrI 2 - 1 3 5 3 6 1-Sf 
&|g> 1^12-20998 8-^$g, IrI 3 - 3 7 9 9 2-^fg, 1*13-15218 

AS 



f#17 ^ >\\&Wm S^TT 5 U ~> n ^it >H 2*#, # U 7 n U > b < 



feK^im Sfe^'J (2, 5-^x-i/>t*ni/» *>b<te^<Z) 



b<te-e<£>if##:> #D (2, 5-?XZl/>t'Zl/» % b < te^-<E>if*#:, 



30 



- £ * ^ >S£- * « \z £ o t# e> n s 
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# U ->7 > 1/ < ttf 0Hi# t UTIt • I/k*a- (Chem. R 

ev.) I8 9t, 1 3 5 91 (1 9 8 9^), H^GB 2 3 0 0 1 9 6-5f& 

£ A^ftv*©-^ ««sfcwa^te±E«^ViEafft»^0«Kfi*3(r'r* fc© 

fc£#fc:ftlRBfei:ftv> 0 tfffllHEtbT, ^onsM/A, mc^J-vy, ^onx^ 

»3fe8i&*3^jfiflEft:ffi £ ft § cfc "5 \zmi~?n\Z £ *i>ft < £ tf ;Pa*fg 
25 £LftV>«fc5ftJ¥$JW^T&tK &£9J?V><£:> 3R^©aHto«EE#?eK ft t> Sf 
£L<ftV> 0 ^T, «IEft*fc£»©I»3fcbT«, mtflnm^^UmT 
a5D, ^K»2nm~50 0nm^D, 2 S> b < 5 nm~ 2 0 0 

30 bTTO©fe0d«Tf, t^t^r^nii*, 7>h7+;^^> 
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Mtftmzi*. wmm 63-70257 ^&m, 1WJ63-175860 

#l¥2-1 3 5 3 5 9^i, M2 - 1 3 5 3 6 1#&*8» |Wf2-2 0 9 9 8 
8 m&m, 1^3-37992 #^|R, R3-1 5 2 1 8 4-^fgfcfB*fc$nT^ 

io ZbcD^tfM^ti&o 

7>b?*/>1bV<\* J £<Dmm#, 8 - k K D^$/ + 7 u >t> k 

^U7;^W>t>b<tt*©iPPM*t5^F*b<, 2- (4-tf 
15 7x"UJW - 5- (4- t -7*^7x^JV) -1, 3, 4-tW7V*- 

30 7-f^D^7k73-hS, ^7H73-h^, A— 3— H8s, D-;pn 
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7— A— n— 7^y^3-h& Ts-JV— 3— X^U 
<d mi$& & M V> Z> £ £ 3&*T ^ & o 

^L<S2nm-5 0 0nmt^D, $&i^Sb<S5nm~2 0 0 
nnre$>£>o 

— Jl&JfALT'fe.fcV*. 
*mW\Z&KT, IfSAI (i^ftAl, IE?L&AJI) &a9*7fcft4HPLE 

e) HW^WIfr^Ji/SB^/RW 

f) l&M/SgftJl/'Bffi&AJa/l^i 

g) l&®/«ffi&Ae/3^J§/ttffia:AJ»/i^ 

h) |&JI/«ffiffiAJi/:E?L*&mJi/^J8/l&© 

j ) ^/m^AIB/iEJL^^Ji/^^ll/ft^Aji/l^ffi 

1 ) M/ / ^»/«^ilil^P/'«^^AJl/ / ^S 
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tomizmnzn, mmun t i&Lmmm \z<s&n%> jEiimmtn to^mom 
mffi>&'i^<~?z>rc®\z\z, io- f s/cm;ji±io ! toud^k, i 

0" 5 S/cmPi±l 0 1 J^T*^Sfe$f*bVi„ 

te> 1 0- s S/cmKi:l 0 3 S/cmJJlTO§s:WJl<, ^HtflO 
U-^«^^/h^<i--5^:Je)^«, 1 0" s S/cmWl 0 2 S / c mkTF^J; D 
2F£b<, 1 0" 5 S/cmR±l 0 1 S/cmTO^l:»SlK 
®Ste^«tti^#^<Z)ftl?^^£ 1 0" 5 S/cmJM±l 0 3 ^TiT^>fc 

*><DM£vxfe, u^A-r^->> ^-hu^A-r^-x ^u^A-r^->, 

5 ^;PT > ~ A -f ^- > 75: $ h 3 „ 

IfjiAI^lJIibTIt mUlnra-lOOnm^O, 2 nm~5 0 
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fcavmm&^ft^ &my?n>'7~> my#u^7~>tzE). #-^>& 

1J?2 nmJ^Tro^lll^Wcil^LED, IWfcgl^UTjmm 2 nmOT 
q) ^/mj»2nm^T©|fei|i)i/ / ^ji/'I^S 

r ) mm/mytm /mm 2 n mvxrvmm/WM 

s ) »ffi/J«J? 2 nmOT©i^Ji/^B/mff 2 nmPiTC^i/lli 

t) mm/mm2nm^r(Dmmm/iE^immm/m%m/mm 

u) ^/'IE?LMmJS/ / ^S/jmj*2nmOT©^]B/^ 

w) ^/MJ»2nmOT(D^ii:JS / /^Jl / /« : ?MillB/ , l^@ 

y) R§1i/mJ¥2 nm^T©^S/^ji/« : ?Mmji/mj¥2 nm|^T©lfe 

z ) i^/mj? 2 n m^y^mm/iE^Mmm/m^tm/n^mmm/wm 

a b) |^@/J^J?2 nm^T©^ji/iE?LiilMii/^]I/«^^ii/J^# 
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T&£-f>5^7A • XX ■ t W H (I TO), -f >5>£A • Mtt • tf-^flM F 
*#&fc«*«tt#7;**ffiV>TfM2ftfc*l (NESA^f) 

5 $B3WBV>5*u I TO, -f>m-i»'*WF» Mfc7>Xi)W& 

0 nm^S> 1 0 //mt$0» 0? te2 0 nm~ 1 umX& 
D> $6l:l?*l/<&5 0nm~5 0 0nm^§ o 

^U'J^A, T^>"?A, XbD>m, A*U#A> y;^- 

^A, X#>>^A, JEtt, -f y bU^A, A, -feU^A, 

20 ^tu^a, n.-ntrr>A, ^;nf^A, -r^^;nf^A^^(D^s, 

y^A-v^~>r>A£-&, u^^a — r>> > ^A-a-^ #;i/~>#A-y;i/$ 

1 0 nm^e> 1 0 jumT&O, $f^b<tt2 0 nm~l juirTTf&O, $ £ 
30 }:^K}i5 0nm-5 0 0nmtife5, 
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mummtvxu. mzfr^ik&m. ^mmitm, ^myyitm. &m*vikm 
t$.E&m^z>z\ %>o %.rc. a- tttn 

m^K^tmmxm^MUtWiQ&fr^TmmTzjjmsiftmizm^ e>n& 0 x 

^P^C^I^T;^ 5 &^£tt&#X ^^-A-rtl^ |^«<Z>^fc£M: 

-rs £#n?#> $ e, kmsa* u v &m><DnmM&m&mmzmw? z> z. t \z& 

^<wrn^--^ w.t£fem^omm&n?~>w\zMj&T%^&&$>%o z\n 
&\zfe, mmtmm*£h\z7>h7^7wz&f&isTm&?z>&5\zmm'rnu 
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TFT-fc£tffi.&&t>-&TT?T'<7m.W!VTh&\,\ tnS©^* 
->a>^D7h^77^- (GPC) ^<fcD^UX^W>^(D^c¥^^» 

i 

^MW.Ml'ft 500ml 3 2, 7-Dibromo-9-f luorenone 6. 65g 

(19.9mmol) h U :7;l^n|£m : £ n 03Jn;1/A=1 : 1 (Z)^^ 140ml 

h;i/X> (33ml) ^SSfilb, 4. 99g <Z>fl^tl 1 £#fco $ 
e>^, ^ a D*;VA (50ml) 1. 19g <D\\&m 1 




l H-NMR(CDCl 3 , 300MHz) : 8.52(s, 1H), 7. 97~7. 86 (m, 3H), 7.55~7.46(m, 2H) 
GC-MS (m/z) : 356, 354> 352 



Offc£-#J 2 ©£**&) 
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• C 8 H 17 MgBr <DmU 

100ml 3 P^^XnlCT^v-^A 1.33g (54.2mmol) 7 1/- A H 

X;i^>ffi&bfc„ ClftfcTHFlOmL \-~?Utt?7<?> 2.3ml (13.6mmol) 

5 'GrignardS/fo 

^i^g&bfc 300ml 3P^^7.ntCl 1. OOg (p. 96%, 2.7mmol) £<hD, 10ml 

CD THF IzMmZ^fCo QiCKLtitmV* ±&^M&Vfc CfrP&r mm&lMX.1to 3* 
iSSfcTfU SBTF* S l^ffi^lfc. TfclOml, Itlg^iP^feo 

£3, l.65g (Dlt^^lfc, ^U*^W7A^nYh^77^-lc:<tDS 

: Wmx^;i/=20 : 1) b&tilS, 1. 30g 2 



15 




C8Hi 7 ° H 



'H-NMRCCDCl,. 300MHz) :7.66(br, 1H), 7.42(dd, 1H), 7.10~7.06(m, 2H), 6.91 
~6.85(m, 2H), 5.55(br, 1H), 1.90~0.86(m, 34H) 
MS(APCI, Negative, m/z) : 583, 581, 579 



20 



25 



MM 3 (it^m 3 (D&tfO 

:$&b£:25ml 2 0.20g (0.32mmol) &MK>, im\<Dh)VX. 

>\zmMVfCo Z\<DmWttZ p-h;i/X>X;i/*:>'m • l?kfQ#f0.02g (0.06mmol) 
£;&P;5L, lOOrT 11 NfMJi^bfc. Slfcifc&iW&tfe* ?K, 4N NaOH ?K, 
!6fa**lD!K0JHfc«8§*U 0. 14gCD^%3^#feo 




C8Hl7^-° 

CsH 17 
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1 H-NMR (CDC 1 3 , 300MHz) : 7. 59 (d, 1H), 7.53(d, 1H), 7. 47 (d, 1H), 7.29(br, 1H), 
7.15(s, 1H), 7. 13(d, 1H), 1.92 (br, 4H) , 1. 28(m, 24H), 0. 93(t, 6H) 
FD-MS(m/z) : 566> .564, 562 

* ' 

5 HJSM 4 ~ 9 

HJSM 2 Jc:^V^TC 8 H 17 MgBr (Dfot) Y) {CTIBS 1 \Zifr?G r i g n a r 



■ 
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1 



mmm 




Gringard f&M* 1 


4 










\^s^.MgBr 


5 


Ph Ph° 5 


PhfogBr 


6 


ceH,^'^ 6 

OC a H 17 


MgBr 
OC 8 H 17 


7 


Br- 0 — 0~ Br 

t-Bu 7 


MgBr 

V 

t-Bu 


8 


Ph 


U 

XT 

Ph 


9 


Br ~0~^}~ Br 

0CaH 17 


BrMg MgBr 
C 8 H 17 0 OCaH 17 



# i Grignard umtettfo-rz^imfr zmmvrco 

Mffiiffl8\Z-D^T\£ Grignard &M<Dttt> 0 (d, J. Am. Chem. Soc, 2001, 
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<ffc-&#J4: iH-NMR (300MHz/CDCla) : 57.54 (d, 1H), 7.48 (d, 1H), 7.42 (dd, 1H), 
7.21 (d, 1H), 7.10~7.05 (m, 2H), 1.91~1.76 (m,4H), 1.53~1.38 (m,2H), 1.30~1.09 

(m, 4H), 0.90~0.81 (m, 12H) 
18C-NMR (300MHz/CDC 1 a) : 5153.9, 139.0, 130.9, 128.2, 127.9, 124.7, 124.0, 
5 123.9, 123.0, 122.0, 121.2, 120.1, 83.2, 36.8, 32.7, 31.9, 28.5, 22.9, 22.7, 14.4 
MS (API-ES (negative) KCLmflPm/z : 517, 515, 513 (M+C) 
flS-a^S: iH-NMR (300MHz/CDCla) : 57.56 (d, 1H), 7.51 (dd, 1H), 7.42 (d, 1H), 
7.30~7.13 (m, 12H), 7.03 (dd, 1H), 6.84 (br, 1H) 

">C-NMR (300MHz/CDC 1 a) : 5153.7, 142.7, 138.9, 132.0, 131.5, 129.0, 128.8, 
10 128.6, 128.3, 125.7, 124.3, 124.2, 123.2, 122.1, 121.9, 121.6, 87.1 
MS (APCI (Positive)) m/z : 495, 493, 491 

it&M6: iH-NMR (300MHz/CDCla) : 5 7.54 (d, 1H), 7.49 (d, 1H), 7.42 (d, 1H), 
7.16 (br, 1H), 7.06~7.02 (m, 5H), 6.85 (s, 1H), 6.78 (d, 4H), 3.90 (t, 4H), 1.79~ 
1.70 (m,4H), 1.45—1.29 (m,20H), 0.90 (t, 6H) 
15 isC-NMR (300MHz/CDC 1 a) : 5159.2, 153.6, 139.6, 134.8, 131.9, 131.4, 130.3, 

125.5, 124.2, 124.1, 123.1, 122.1, 121.8, 114.0, 86.8, 68.3, 32.1, 29.7, 29.6, 29.5, 
26.4, 23.0, 14.4 

MS (APCI (Positive)) m/ z : 751, 749, 747 

flj&fc 7: iH-NMR (300MHz/CDCla) : 57.55 (d, 1H), 7.50 (dd, 1H), 7.43 (d, 1H), 
20 7.32~7.27 (m, 4H), 7.20 (b r, 1H), 7.09~7.02 (m, 5H), 6.87 (d, 1H), 1.29 (s, 18H) 
isC-NMR (300MHz/CDC 1 a) : 5153.9, 151.2, 139.8, 139.2, 131.8, 131.5, 128.7, 

128.6, 125.4, 125.2, 124.3, 123.1, 122.0, 121.7, 121.4, 86.9, 34.8, 31.6 
\\&mS'. iH-NMR (300MHz/CDCls) : 5 7.54~7.51 (m, 3H), 7.45 (d, 1H), 7.16 
~6.77 (m, 51H), 6.61 (brs, 1H) 

25 M S ( A P P I -positive) m/ z : 1253.3 (calcd. 1253.2) 

-ffr&4&9: iH-NMR (300MHz/CDCla) : 5 7.67 (d,2H), 7.45 (dd, 1H), 7.26~7.06 

(m, 6H), 6.77 (br, 1H), 6.69 (dd,2H), 4.01 (t, 4H), 1.81 (m, 4H) , 1.48~1.30 (m, 20H), 
0.89 (t,6H) 

MS (ESI (Negative, KClgsJn)) m/z : 747, 745, 743 (M-H) 
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$mm 1 o uts® 3 - a <o^m 
mmnm%y> R^mmiz±m^ms i.og a.77mmoi), tf* (tr^-nw— 

h) e^D^ 0.945g (3.72mmolK (1, 1' -h*X (^7x^MX7^;) 
D-fe» /^^A^nUH 0.078g (O.llmmolK 1,1' -fcfX (i^x^;^ 
5 77^y)7xDt> 0.059g (0. llmmol) ^ J;^ 1, 4-i?^+h> 15ml £A*U 
TJI'rf 30 ^BBA^U >^bfe 0 ^-©m, B^Bfc* U 1. 043g(10. 6mmol) 

&Jn*.* 3fc*£ffl&T 95^1? 13.5 ll#|fl|Rj££-frfc. £l»T^ R^^^ii 

^U->2.5ml S:Jp^.TS^-r ; 5C:^^J;D,Tia^T'ffc:'a-^3-a 0. 28g 

1 H-NMR (3 0 OMHz/CDC 1 3 ) : 

50. 85 (t, 6H), 1. 20 (s, 12Hh 1. 3 5 (m, 2 4HK 1. 

15 8 8 (m, H)> 7. 3 6 (s, 1H), 7. 3 8 (d> 1HK 7. 5 1 (s, 1 

H), 7. 7 2 (d, 1H), 7. 7 5 (s. 2H), 

MS : (FD + ) M + 6 5 9 



mmm 1 1 ut&m 1 o <d&&o 

7 )V dt > b 7c 1L 3 P 7 7 X 3 C 2, 7-Dibromo-9-f luorenone 
8.72g(p.96%, 28.4mmol) tV. hU^nn@^ 250g, WtiMWi 6. 7ml SriO^fc. £ 
<£>^£ lOOTCfcHHRU 1 RFKI*frfc 0. 5g <D7z?4£j- h U ^ A§ 5 ©in* (Total 
25 2.5g, 36.9mmolK S 5fc 7 B#MfiUaUfc. £<D^£ 500ml (D^jcfc&tt, ail 

U zfo?ifei£b)fc£c:3» ft^ti l o io. 65g 




20 
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l H-NMR(DMS0-d6, 300MHz) :8.44(d, 1H), 8. 37 (d, 1H), 8.32(d, 1H), 8.03(dd, 
1H), 7.55(d, 1H), 7.44(dd, 1H) 
5 MS(APCI-Positive, m/z) : 356, 354, 352 



mm 1 2 w&m 1 1 &&x$ 1 2 <o^m 

Ufz 300ml 3 Uy 7 7sU\Zik-&%!} 1 0 5. OOg (p. 65.6*, 9.3mmol) 
£^0, 100ml ©JftTkDMF fc^tSSifrfc. £ NaH (p. 60$, 2 1.2mmol) 

io ^rira^L. ioot:T i NFWipj»bfc. fti&& ^tt»j»Ufc. c©j8»t&£i&s 

"T^L-fc^C, l-JUto**^^ 3.7ml (p. 99. 5%, 21.2mmol) £;&n;*L, lOO'CT 
lONpKJl^bfc. 

SM'&O'CC^U, 50ml ©zk^Jn*., 150mlX3tiIb;VX>jftffibfea 
15 %£;L>fr£?lZ>. 10. 16g 

~'V i MJ-> : WBfcWl^lOO : 1) iCTMSSU 0. 83g <D\\^m 1 1 £, 0. 93g © 
1 2 



20 fl^tf 1 1 




•H-NMRCCDCla, 300MHz) :8.46(d, 1H), 8.26(d, 1H), 8. 16(d, 1H)> 8.02(d, 1H), 

25 7. 87(dd, 1H), 7.55(dd, 1H), 4.58(t, 2H), 1.92(m, 2H), 1.59~1.33(m, 10H), 
0.90(t, 3H) 

MS(APCI-Positive, m/z) : 468, 466, 464 
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K&m 1 2 




O C 8 H 17 12 

5 

'H-NMR(CDC1 3 , 300MHz) :8.64(d, 1HK 8.09(m, 2HK 7. 82 (dd, 1HK 7. 51 (d, 1H), 
7.41(dd, 1H), 4.30(t, 2HK 1.77(m, 2HK 1. 60~1. 29(m, 10H), 0.89(t,3H) 
MSCAPCI-Positive, m/z) : 468, 466, 464 

io mmm 1 3 

±18^463 0. 9 6g£2, 2 *-tftf'J^;V0. 5 5gt^M^fc 

1?;^iJ >^tT, KaU&fh7kHn77> (THF) (Wtimm 8 0g£ 
15 in^o ^(DU^mmz, tfX (1, 5->'^P^-^^> ? X» — y^VV 

(0) {Ni (COD) 2 } Sri. 0 5 gM%.> tfiT? 1 0^IWflWbfc«, 6 0*C 
Tl. 5l$ISISJ£bifc. KJSfct> Safctf^ffiSt+Tfrofc. £ 

©»«*3 l friJ Ufc^, ^ ^ / -;U 10 0ml /-f *>^tK 2 0 0ml jl^jg* 

Strata u ^»«b&n§sfebfc«, 

^©fi^O^UX^l/Vife^iC^^^*^ 7. 3X10 5 T'&V. ^UX 
25 ^1/ MftJM* W^Mtt 6. 5 X 1 0 6 o fc„ 

1 4 
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±13^*3 0. 5 6g£2, 2 '-tffcfU^O. 2 7 g <h&KJS«gK: 
TA^U >^tt, )!S^bfcTh7tHD77> (THF) (fi^7K^) 40g& 

iD^.feo zcDB&mmz, fc'x (l, 5->^n:t^^x» 

(0) {Ni(COD) 2 } 4 7 gin*., tlTlO^l^bm 60t 

m&titmislt&s *?S—)H0 0 m 1 /-f ^ 2 0 0 m 1 jg-&j§i£tf K 

StMKU h;i/X>Ji£|eliKbfco Jl©j»*&, *§J2. 5 %©T > ; EXX7.K-ei$fc# 
1 5 g 

u©1^0#'J 8. 2xio 4 T&0> #U 

V >m#a*¥^^»« 2. 6X10 B T^^fc, 

mmm 1 5 

±fB{b^3 0. 5 6 gi4-^O ; Eh;VX>0. 017gt2, 2 '-tf 

truswo. 3 7 gtss^igfcttji^^Hjsm^^^xTSifebfeo 
> (thf) 4 0g^ip^.fco mz, zvm&mmz, b*x <i, 5 

-z/?n*t7&i?X.» X^^r;U (0) {Ni(COD) 2 } £0. 6 6 giUA, ^ 

stio^i^i/m 6 o < c-e3Btr B is^bfco gmtfx^ 

>33Stfe*2 0 0 m 1 jg^»*+ fc««3i*, *ni#ffl«#b;fc. JfclC, £f£L 

5m-rsili:fc«kJ9IsIiRbfeo co«fcjR<»*«£E<a!ftbfc^ 

x>fc»»bfc, d©»»[*aiab, ^»4&*i8^cbfc«, mim 
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fe<Dm.w?vyt&vfto comn^Bmv, h)]sx.>m&mw.vtto zwmm*. 

zvm&fcvtfv^uywm^iQfrTmfe. 3. oxio 4 t&d, #u 
mmm i 6 

±mik&W3 0. 4 2 g£TBfc5*Tfc'&Wl 3 0. 4 1g£2, 2 *- 
fcflfUSWO. 5 5 g£££jS^fctt&/u*!:^ &J&^ft£giif#XT«mb 

77>(THF) 0K*»«t) 7 5ml SJoAfc. £©2g-&i§?£K\ b'X ( 1 , 
5-->^n^^^^X» X-/^r;i/ (0) {Ni(COD) 2 } *1. OgJP^., ^ 

IT10^1l#Lm 6 013T3ISMKJfcb&. S/£te> S*^5fX» 

RjSSb, £ ©IM*?^ Ufc^ ^^/-JHOOml /-f ^>^tK 2 0 0 

h;i/x>g^niJRUfeo sfcfc:, :oit^, n 

X^l/>m#M» 5 F^^*«4. lxl o 4< r&ofc. 



25 
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OC10 H 21 
C10H21O 13 



mm 1 7 

±m£&va3 0. 2 5 g LTrnzTK-rfc-etm 1 4 0. 63g^2, 2 

77>(THF) (Jtt*»«D 7 0ml *JP^L&.^K:, £ fcfX (1, 

10 5-is#U$-t7#i?X.» ~ytr)l (0) {Ni(COD) 2 } £0. 8 3 gin*., 

nojsaft^j^iufc^ ^.^y— ;n o om i /-r^>^7jc2 o o 

WVx>g£@iKb;fc. ^J2. 5%©y>^xT*T$;#Lfco 21 



C8H17O pCsHir 
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mmm 1 8 

IMit^mZ 0. 2 5 g tTBfcwtft^tt 1 5 0. 6 8g£2, 2 *- 

77>(THF) (BbK»i«) 7 Om 1 $JnA.fcio Z.<DM&femz, tfX (1, 
S-i/^n^-^^^X^) Xy^MP (0) {Ni(COD) 2 } £0. 8 3 giro*.* 
MT10^»Lm 6 0 , C7?3I$HKJ£L&. SJ&te, 

£jfcl£> E©*«£l l fr3aibfc«, *#/—)Vl 0 0 m 1 ^ >^7jc 2 0 0 

h;vx»i^ifiiJRb^:o z.omwi&, m2. 5%©y>^x77K-m#Lfc 0 n 

h;vx>ii^iHiiRbfeo jfcfc:, uogt^, K-*-*«f&#, s 

me* 

^u>mMmm^^m\t4:. 2x10 5 Ta5o^ 0 



mmw 1 9 

±mitetw 3 0 . 1 2 g tTisfc^T'fb^ i6 1. i3gt2, 2 
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7?> (THF) (W.7mm 6 0 gMfc, ^td> £(DM&mmz, t!X (1, 
5-i/9U*9*5?X.» ~ytr)V (0) {Ni(COD) 2 } ftl. 6 5gJP^.> 

^©i&iftSJfrSflbfc^ £©*£*&&::, 2 5%T> ; EXT7jc5ml/^ 

JEEft«bfc«, h;i/X>te»#bfc. CCD»«**»b, ^M3£ifc5febfc^ 
10 Holts, T;VS^-&^S*bfc*7A*iibfco #51 Sit 

(Dmm-vffifrlsfcio to»«isiMli, h;i/x>H§iuit5(bfeo hoMS, &j 

H©«'&#:©^UX5 : -l/>^^¥^^*«, 6. 2xl0 4 7?SD, #U 




C10H21O 16 



2 0 

±SBflS-&W3 0. 5 6 giTiafc^-fb-g-tfl 7 0. 2gt2, 2 b* 

> (THF) 4 0gSJPAfe o d©^^^, tfX (1, 5 
-5>^D^-^^>?X» -i/^rJV (0) {Ni(COD) 2 > £0. 8 3 g ^ 
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EJft«, I0«S^bm ^^y-JH 0 0ml /'f t>^i*2 0 0 

£ 8 n h;wx>ji^iHiiRb/co £©h;i/x>i»£, &J2. 5% 

©7>^XT7.kT$G#b;fco u©M$§gl/, h;VX>Jl^lHliRb^: 0 d©^ 
JBEttflfebT, fi^O. 0 6 g 




£ifi0!2 1 

i ©-&/&> 

±iBfls£^3 0. 6 6 giTBIGRtflS^Ill 8 ' 0. 31gt2, 2 '- 

757 > (THF) (JW*»I«) 5 OgSrJD^fco ^O^itfc, tfX ( 1 , 

5->^n3-^>?X» Xy£-;i/ (0) {N i (COD) 2 } SI. 0 gin*-, ^ 
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D^MMifc, d©»tt*at»u 7fimto&f&&vit&, z-vmm*, r 

5 C Ol^(0# U Witt, 2. 7xl0 4 ffe!3, 

W >HyifMkW5H t »W: 8 . 9x10 o fc„ 




10 USS^J 2 2 

^SKHb'&'to J ©^rfi£> 

±13^*3 0. 5 6 g t ±fE-fb-a-#f 1 8 0. 3 1gt4-^D ; EWVX 
> 0. 0 0 5 gt2, 2 '-fc*tfU^;i/0. 5 5 g t.&Rj&m&\Z(tiL/u1£gks 

15 l/T, Biai/fcTh7k FC77> (THF) (M&mW 5 0 g£Jn*.fc. Jfcfc, 

tfX (1, 5-^^7P^i7^^X» n-/^r;i/ (0) {N i (C 
OD) 2 }$l. 0 gSn*.> SflT 1 0 frWm&Vlt&s 6 0tn?3l$|iflKJ&b;fc. 

25 1 4 g 

^©^^©^U^^l/^il^iC^^att, 1. 6xl0 4 TfeD, 
X ^ 1/ >^#a*^^T*« 6 . 3 x 1 0 4 T & o fee 



WO 2004/039859 PCT/JP2003/012697 

105 

mffiW 2 3 

±mt&m 3 o . 3 g £±mfc&w 14 0 . 3 1 g t.±&<k&m is 0 . 

31g£2, 2 5 5gt^MWMI, fcJfogkft 

^ibfe^h^t Hn77> (thf) (wiTkmm) 4 0 g^ta^rco mzs z\<om 

-Btmmz, t?X (1, 5-->^n^^> ? X» -y^r;V (0) {Ni(COD) 2 } 
£1. OgJP^.> MtlO^i^bm 60t:T3^TOUfc. &35, 

10 ;H 0 0 m 1 /-f 3->3£&7jc 2 0 0ml g-&»St* 1 B#lffl«# 

m&msit&* b)V3L>\zmmvf£o zwmm&nmv, ^mm^m^vrcm, 

15 C0ttJft&«JEft*fcbT, M^#0. 3 8g^fc, 

^u>MWMm^^m\t2. 6xi o 5 ^*ofeo 



^ffltffl 2 4 

20 <i^4HHfc-&#r L 

±t&fc&to6 0. 7 4g£2, 2 ' - tftfU ^VO . 3 7gtSK$«»(: 

-Crt~7V>ZfUT. ^Ucfh7kh'D77> (THF) 10 0m 

1 &1WXtCo WZ, Z\<DM&&mz, k'X (1, 5-$'9U*9&&X.» ~y 
25 (0) {Ni(COD) 2 } $0. 6 7 gM. 0~5"CT1 5iFBMbfe, 

Z\<DmWL&> ^^/-;H0 0ml/'ft>^*2 0 0ralSM 
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§HMJ 2 5 

±l2{b^#I 6 0. 7 4 g tJifflte'&W 1 8 0. 31g^2, 2 '-fc'tfU 

io SWO. 5 0 g fc*KJ*a6«tetfc»Arje«, KJfc*rt*S*#XT?Mlb;fc. ^ 

(THF) 7 5ml £Jn*.fc. JKDS^^d, tfX (1, 5 

->/#n:t-^^x» ~v>r)V (0) {N i (cod) 2 ) £0. 9 l gin*., ^ 

RJ&«* E ^ ^ / 0 0 m 1 A t>^* 2 0 0 

MPX>Jl£II|JKb&. £©iM£> ^J2. 5%©T> c EXT7KTt5fe#bfeo H 



X^V->^Ii*¥^ ; ?*«4. 7x10 5 T&ofco 
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mmm 2 6 

±B^m 8 0. 3 5 g (0. 2 8mmol) t2, 2' - 1* hf U -J)V 0 . 
0 7 4g (0. 4 7mmol) £BO&^Ktt&/kfc^ £JS^ft£^f:#XT 

kHD77> 2 0ml Sira^fc. Jfcfc, ^Otg^-^fcs t?7> (1, 

5 -->^n^-^^>?X» Xy^VW (0) SO. - 1 3 g (0. 4 7mmo 1) SP 
6 0T:T!3ISF|i8ixJ&bfc. ^ttfX^ffl^Tfrofco SJfe 

E 2 5%T>=E~77kl Q>m \ ;—)Vl 2 Om 

io 1 /-T 3->3S#|7jc 5 0ml *& 1 B#Hfl!#L;fc. #Kl> 

2«fra«JBE«jftbfc. Sfcfcl, ^0DttJR*h;i/X>3 OmLfc*#U IN 

3 0mL^jn^, i i^wit^bifeftfcTKJBSi^bfc. OT§®fc£*^/— ;n 5 

;WX>3 OmLfcHMMMMt. ^£>^, T;i/5^-7J^A (7JV5ti2 0 g) £ 

fflbT»«*ffVi, miRbfeh;i/x>^^^^y-;n o omLCiTbti 

JKSteO. 0 2 0 gT&ofc o 

20 £ uxfi/ >mmm.¥-%B5HFm\%> 4. 3xl0 4 -e&0>#U 



mmm2 1 

25 ±BflS'&*9 0. 5 6 gt2, 2 '-tf tfU^VO. 2 9 g i ^KM^IC 
T/^'J>^tT, Kbfcrh7hHn77> (THF) (IBtK^) 8 0g£ 

nxt^o Z<DM&mm\z. t?X (1, 5-5stru*ir&&X-» x-/^r;i/ 

(0) {Ni(COD) 2 } £0. 6gSB^., tfiT10^f»tm 
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£JS^, ZL<D&ffiZ* )V1 5 0ml/ / -1'^->^7jci 5 OmllM 
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